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1. ABSTRACT
SSMS Project aim to develop and qualify hardware and processes to support Light Satellite multi-Payload launches
with Vega Launch System. Purpose of this paper is to describe the status of advancement of SSMS Project design
and development activities, in view of the first ride-share flight of SSMS, planned with Vega in 2018.
Standardisation of Spacecraft technical, operational and programmatic interfaces were the overarching rules adopted
for the SSMS hardware and processes design.
Concerning hardware; low cost, simple manufacturing processes, dispenser modularity to adapt to a wide range of
possible aggregate configurations were put in place.
For missioning and launch preparation processes; support to launch service process cost tailoring, streamline of
missioning analyses and aggregate assembly, integration and test phases are tackled.
In the context of the currently on going development activities for the Vega launcher evolution, named Vega C, the
SSMS ground rules and system requirements went through an evolutionary study devoted to the optimisation of the
Project for future Vega C industrial usage. In parallel, design activities are on going to implement the first flight of
SSMS with the current Vega version of the launch system in 2018.
In order to meet the above needs both the hardware and processes design elements of the SSMS have been redefined, resulting in updated dispenser configuration and redefined launch preparation processes.
SSMS hardware is now in advanced status of definition, structural and functional models have been defined and
simulation activities for definition of processes are on going to meet the tight launch cost targets imposed by Light
satellite missions.

2.

defining a launch service capable to satisfy both
customers categories by a dedicated whole launch
preparation process specifically conceived for
SmallSats, through a standardization of its major
elements; the hardware, the missioning and the launch
preparation process.

INTRODUCTION

The current launch market provides limited launch
opportunities for SmallSats, in a worldwide fast
growing launch demand.
Efforts have been made to improve this situation by
providing potential SmallSat Customers increased
opportunities for access to space through development
of P/L adapters technically more suited. In Europe and
US known examples are ASAP, ESPA, VESPA
systems, currently adopted on medium and small
launchers.

The SSMS activities include dedicated “Proof-ofConcept” flights performed to demonstrate and validate
above mentioned elements for European institutional
and commercial missions, including efficiency and
economic sustainability with the objective to
incentivize the growth of European Light-Sat based
applications and to contribute to the increase the
European launchers launch rate.

However, dedicated launch services to guarantee access
to space to SmallSats at competitive prices are still not
completely available on the launch systems market.
Several projects, at different status of preparation are on
going.

As a reference, the following SmallSat classes have
been defined to the scope of the activities:
Class 4 (including 1U, 3U, 6U): 1Kg – 25Kg
Class 3 (including 12U+): 25.1Kg – 60Kg
Class 2: 60.1Kg – 200Kg
Class 1: 200.1Kg – 400Kg

SSMS Initiative was conceived at ESA as an attempt to
provide affordable access to space to SmallSats owners.
SSMS target market is constituted by both Institutional
SmallSat owners and commercial customers, aiming at
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3.

MARKET SURVEY

In the last years a growing demand of SmallSats
operating in LEO has been observed and it is expected a
further growth in the next years.
As per forecasts on the timeframe 2017-2024, the
majority of the global satellite market (all masses and
all orbits) is expected to be constituted by the SmallSats
with mass < 400 kg and addressed to LEO (70% of the
all satellite market); the main contribution to this
segment is given by the constellations (65% of the all
satellite market). An yearly distribution is depicted in
Figure 1.

Figure 2: SmallSat Market by applications
The mass classes range between 120-200 kg and 1-10
kg are expected to be the most numerous shares with,
respectively, 55% and 22% of the Small Satellites
market in the 2017-2024 timeframe. It must also be said
that the forecasted decreasing presence of
nanosats/small microsat (i.e. the ones crossing the
ranges 1-10 kg and 11-50 kg) is in terms of percentage
determined by the steep growth of minisats of 121-200
Kg, linked to mega-constellations; in the statistics from
2020 and over this forecast might show limited validity;
their well-known short lead time will help to keep this
class of SmallSats at a high market presence.

Figure 1: Global Satellite Market

Focusing on the SmallSats market, the results of a subsegmentation analysis are reported hereinafter as for
different criteria: application, mass class, and operator
origin/accessibility.
The forecasts (see Figure 2) put in evidence the main
application of the SmallSats in LEO in the next years
will be communications (56%) and Earth observation
(26%). This is led by constellations whose business
models are mainly based on those two applications, in
particular internet and imaging.

Figure 3: SmallSat Market by mass classes

Technology demonstration and Science applications are
expected to be respectively 16% and 2%; but it must
also be kept in mind that such applications decrease in
the forecast of the most distant can also be the effect of
their reduced lead time and the related lower visibility
on the target launch date for them.

Caramelli

The potential market accessible to VEGA has been
assessed on the basis of SmallSat operators/owners
geographic origin; in particular, the satellites deemed
accessible are: commercial, institutional from Europe
and institutional of Countries from rest of the world
(Rest Of the World - ROW in Figure 4) without
independent access to space.
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SSMS design and operational requirements apply to the
new version of the launcher, Vega C, which is currently
under development and foreseen to be operational in
2019 and will be compatible with the current Vega
version of the launcher. In order to support the entry
into market of the SSMS and at the same time perform
a proof of concept flight, the Vega launcher will be
used for the first flight of SSMS, whose launch date is
planned at end 2018.
VEGA C is an evolution of VEGA launcher and its
D&Q phase has been funded to completion at the
Ministerial Council 2016 with the aim to strengthen and
consolidate the VEGA competing position and further
enlarge its LEO accessible satellite market. VEGA C
performance will be higher than the VEGA version
presently commercialized; it will be able to orbit 2200
kg P/L into 700 km SSO. This will be allowed by:

Figure 4: SmallSat Market accessible to VEGA
Moreover, it is observed in Figure 5 that the most
populated mass class (i.e. 121-200 kg) is almost entirely
accessible to VEGA.

• new more performing stages, each with higher
loaded propellant mass (first stage P120C, second
stage Z40 and fourth stage AVUM+);
• a larger fairing;
• a new avionics able to support a wider mission
flexibility.
In order to satisfy the SmallSat market needs, SSMS
development is based on two pillars characterizing both
the hardware and the launch preparation process:
A) Standardization of technical (dimensions and
separation
systems),
operational
and
programmatic
interfaces
between
the
spacecrafts and the launch system to offer an
efficient and effective launch service and
bound the costs of managing the complexity of
a heterogeneous payload aggregate;
B) Modularity of the dispenser to fit a wide range
of possible SmallSat aggregates.

Figure 5: SmallSat Market cross-segmentation
Mass-Accessibility

4.

SSMS INITIATIVE PRINCIPLES

The SSMS project goal is to develop and qualify by
Mid 2019 a dedicated launch service for SmallSats to
access space by means of the of VEGA launch system
with its proven reliability, performance and flexibility.
Such a service will allow to fulfil two main strategic
objectives:

Thanks to the features above, VEGA C SSMS will be
able to orbit a number of satellites from some units up
to several dozens in ride-share mode, depending on the
mass and on the dimensions of them.

A) to offer low cost ride-sharing launches into
LEO to the growing SmallSats demand, from
cubesat/nanosat class to minisat class;
B) to increase European launches rate.
SSMS includes the development of SmallSat dispenser
and processes (payload aggregate selection, missioning
and AIT operations) for multi-payload ride-share
launches.
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MARKET INPUTS TO THE DESIGN

the analysis of the global market and of the answers
provided by potential customers to the Announcement
of Opportunity have provided specific inputs for SSMS
design to be optimized to offer with VEGA C full
market coverage from 2019 and at the same time
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provide a design compatible with VEGA for the PoC
flight.

missioning needs of the launcher hardware for mission
preparation cost containment and to adopt a modular
design approach to ensure coverage of a suitable
portion of the SmallSat potential market, accessible to
Vega system.

In particular, mainly targeting the most populated
segments of SmallSats (i.e. CubeSats and micro/mini
60-200 kg), some enveloping objectives have been set
to lead the definition of a modular dispenser, suitable to
cover the identified SC classes market with the
following accommodation capabilities:
•

SC architecture and Interface requirements to the
launch system:

all the dispenser configurations shall enable
accommodation of SCs on 6 positions:

User Guide with standardized requirements applicable
to the defined satellite classes is used as the major
technical communication means with potential
customer SCs.

a) 12U quadpacks for CubeSats (equivalent to an
overall number, at least, of 12 x 6U CubeSats
and 24 x 3U CubeSats),
b) or, in alternative, to 6 x 60 kg microsats,
•

Missioning process:

1 configuration of the dispenser shall enable
accommodation of the following SCs:

An evolutionary approach of the existing Vega
missioning analyses roadmap, applicable to single P/L
cases is adopted with the goal to optimize the lead time
to demonstrate launch system compliance to SC
mission requirements and standardize the both the
sequence and the number of iterations of the analyses.

o 1 x 350-400 kg minisats
o and a set of smaller satellite:
a) 6 x 140 kg minisats,
b) or, alternatively, 3 x 100 kg minisats +
3 x 180 kg minisats,

Launch preparation:

c) or, alternatively, 6 x 80 kg minisats + 3
x 230 kg minisats
•

The SC integration and test phases into the launcher SC
dispenser, due to their complexity and duration, impact
on the overall schedule and cost of the mission. Studies
to minimize these elements are on going, alternative
AIT approach and facilities are being defined.

1 configuration of the dispenser shall enable
accommodation of at least 11 x 95-100 kg microsats

Launch service:
6.

STANDARDIZATION

As the SSMS with VEGA and VEGA C will be
conceived as a “Bus service to Space”, the standard
deliverables to potential customers will be streamlined
in order to optimize schedule and costs; the SC
selection for each mission will also be standardized in
order to reduce the lead time from launch service
contract signature and launch date. These elements are
under study with Arianespace, the European entity
dedicated to European launchers commercialization.

It is intended by “SmallSat launch Standardisation” a
list of functional, interface, environmental, operational,
and management requirements that are invariant from
mission to mission and applicable to the defined target
SC classes (i.e. SmallSats).
In order to reach the goal of a SmallSat standardization,
the following elements are considered as key and they
are part of the SSMS development and qualification
activities:
SC dispenser design:
In order to meet the wide range of needs of SmallSat
market, the SSMS design is conceived to minimize the
Caramelli
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7.

MODULARITY

Sandwich panels with aluminium honeycomb core and
CFRP skins constitute the structural parts of the
modules. These panels are connected together with
aluminium machined brackets or aluminium
plates/sheets.

The SSMS dispenser will be composed by a fixed set of
modules whose composition will allow to match
practically any SC aggregate configurations according
to the results of the SmallSat market survey performed
and the specific accommodation requirements described
above.

A brief overview of each element is reported below.

With a limited number of modules, their alternative
combinations would allow to have a quite large number
of dispenser configurations. This would allow to
accommodate a large number of P/L configurations, to
saturate the LV P/L load capability, which is the prerequisite for competitive business case, with minimized
missioning needs and thus in line with the
standardization ground rule defined for the SSMS.
One of the most challenging aspect of the modularity is
indeed to set a qualification perimeter, both at system
and sub-system level, large enough to cover all the
possible aggregate that will be potentially proposed by
the market at the same time guarantee standardized and
low cost approach.

8.

Figure 6: HEX Element
HEX Element:
The HEX is the base element of the SSMS dispenser
and constitutes the I/F towards the launcher. It is
composed by an aluminum Lower I/F Ring towards the
PLA, 6 sandwich panels and several connecting
brackets.
The HEX can be used in a Piggy Back configuration
with an additional Upper Ring to I/F with a possible
main P/L clamp band in HEX 1 configuration, with 2
modules stacked in HEX 2 configuration.
In the Ride Share configuration HEX will constitute the
I/F of the Main Deck.
Depending on the final configuration, each HEX
element will accommodate up to 6 Smallsats of Class2
or up to N°12 cubesat 12U deployers.

PROJECT STATUS

8.1. Hardware
The Hardware is one of the key elements of the SSMS
project and it is constituted by a dispenser system and
the related GSE, conceived and optimized for VEGA C
and compatible with VEGA PoC flight in 2018.
The system is based on different modules defined in
order to be adaptable to different Smallsats
accommodation configurations.
8.1.1.

Modules

The current SSMS dispenser design includes the
following basic modules:
1. HEX Element
2. Main Deck
3. External rod assy
4. Tower
5. Shear webs
6. Central Column and related bracing rods
7. Spacers

Caramelli
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Main Deck:
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The Main Deck is the circular platform needed for the
realization of the Ride Share configurations, mounted
on the HEX element.
It consists of 4 sectors made in sandwich panels
connected by aluminium H-shaped bars.
It will accommodate different number of P/Ls in the
PLAT-i configurations depending on P/L size. In the
FLEXI-i configurations it will support the towers for
Upper Level P/Ls accommodation.

sandwich panels (walls) connected at their corners via
aluminium bended sheets. Aluminium machined
brackets guarantee the connection to the Main Deck.

Figure 10: Shear Webs
Shear webs
The Shear webs represent the connecting and
reinforcement element between the Towers in the
FLEXI-i configurations. At its centre it is also possible
to accommodate one additional P/L.
They are sandwich panels connected together with
aluminium machined brackets.

Figure 8: External Rod
External rod assy
The External rod assy represents the rods and related
interfaces needed to improve the dynamic behaviour of
the main deck in the PLAT-i and FLEXI-i
configurations. In the baseline configuration aluminium
rods have been considered. The possibility to replace
them with CFRP rods to respond to the needs of the
different configurations has been also evaluated.

Figure 11: Central Column
Central Column and related bracing rods
This element is needed in the case of implementation of
the PLAT-2 configuration when a bigger central P/L is
part of the aggregate. As baseline the part is made in
aluminium with a aluminium sheet calendered on an
aluminum frame. According to the configuration, in
alternative a CFRP tube with aluminium i/F rings can
be used.

Figure 9: Tower
Tower
The tower element is a triangular shaped tower needed
for the accommodation of the upper P/L in the FLEXI-i
configurations. Its shape guarantees at the same time
the stiffness necessary to comply with the frequency
requirements and a proper separation clearance for the
spacecrafts on the main deck. It is composed by 3
Caramelli
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on the HEX: 6 satellites up to 60 kg each, having
dimensions 600 x 600 x h 700 [mm] or 12 deployers for
Cubesats
• HEX-2
The HEX 2 has been conceived in order to optimize the
VEGA C filling ratio considering the new dimensions
of the fairing. It is composed by 2 HEX elements
connected by intermediate H-shaped brackets.
Figure 12: Spacer
Spacers
The spacers are the elements necessary for the
implementation of PLAT-3 configuration. In the case
that more separation clearance is needed between the
spacecrafts, different height of the spacers will be
considered.
8.1.2. Accommodation Configurations
Combining the modules described above it can be
possible to achieve 8 configurations, each one of them
allowing the accommodation of different aggregates of
satellites; those configurations are grouped in to 2
families, “Piggy back” and “Ride Share”.
Piggyback:

Figure 14: HEX2 Configuration

• HEX-1
This configuration represents the simplest SSMS
dispenser architectural solution. It is made with the
HEX element with in addition in the upper part an I/F
ring 1194 compliant with standard Launcher I/F.

Reference accommodation
On Top: 1 main satellite up to 1100 kg, having
dimensions 1700 x 1700 x h 1800 [mm]
on each HEX: 6 satellites up to 60 kg each, having
dimensions 600 x 600 x h 700 [mm] or 12 deployers for
Cubesats

Ride Share:
•

PLAT-1

This is the simplest configuration between the rideshare
family made with the HEX element, with the Main
Deck and the External rod Assy. The Main Deck
interface pattern can be modified according to the
dimensions and number of P/L to be embarked up to the
maximum number of satellites reported below.
Figure 13: HEX1 Configuration
Reference accommodation
On Top: 1 main satellite up to 1500 kg, having
dimensions 1700 x 1700 x h 1800 [mm]
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on the HEX: 6 satellites up to 60 kg each, having
dimensions 600 x 600 x h 700 [mm] or 12 deployers for
Cubesats

•

PLAT-3

The PLAT-3 configuration has been conceived in order
to increase the separation clearance between bigger
P/Ls wrt PLAT-1 configuration. This scope is achieved
by the use in addition to the PLAT-1 elements of
spacers with different heights.

Figure 15: PLAT-1 Configuration
Reference accommodation
On the Platform:
Up to 14 satellites up to 80 kg each, having dimensions
400 x 400 x h 800 [mm] or
Up to 10 satellites up to 120 kg having dimensions 540
x 540 x h 1000 [mm]
on the HEX: 6 satellites up to 60 kg each, having
dimensions 600 x 600 x h 700 [mm] or 12 deployers for
Cubesats

•

PLAT-2
Figure 17: PLAT-3 Configuration

The PLAT-2 configuration will have in addition to the
PLAT-1 modules the Central Column assy in order to
accommodate a bigger main P/L at the center.

Reference accommodation
On Spacers: 10 satellites up to 140 kg, having
dimensions 580 x 580 x h 1000 [mm]
on the HEX: 6 satellites up to 60 kg each, having
dimensions 600 x 600 x h 700 [mm] or 12 deployers for
Cubesats
•

FLEXI-3

The FLEXI-3 configuration is the simplest solution of
the FLEXI architecture. It has in addition to the PLAT
configuration the Towers and the Shear Webs modules.
Wrt to the other FLEXI configuration it allows to
embark at the center a greater S/C and guarantee more
clearance for the satellites on the Main Deck.
Figure 16: PLAT-2 Configuration

Reference accommodation
On Top: 1 satellite up to 400 kg, having dimensions
1333 x 1333 x h 1750 [mm]
On the Platform: 6 satellite up to 140 kg, having
dimensions 580 x 580 x h 1000 [mm]
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On Deck 1: 5 satellite up to 120 kg, having dimensions
540 x 540 x h 1000 [mm]
On Deck 2: 4 satellite up to 120 kg, having dimensions
540 x 540 x h 1000 [mm]
on the HEX: 6 satellites up to 6 kg each, having
dimensions 600 x 600 x h 700 [mm] or 12 deployers for
Cubesats
•

FLEXI-5

The FLEXI-5 has 5 Towers and allows to accommodate
up to 11 satellites in the upper part with lowest
dimensions with respect to the previous FLEXI
solutions.
Figure 18: FLEXI-3 Configuration
Reference accommodation
On Deck 1(Towers): 3 satellites up to 100 kg, having
dimensions 500 x 500 x h 1000 [mm]
On Deck 1(Center): 1 satellite up to 200 kg, having
dimensions 800 x 800 x h 1000 [mm]
On Deck 2: 3 satellite up to 250 kg, having dimensions
900 x 900 x h 1125 [mm]
on the HEX: 6 satellites up to 60 kg each, having
dimensions 600 x 600 x h 700 [mm] or 12 deployers for
Cubesats

•

FLEXI-4

Figure 20: FLEXI-5 Configuration

The FLEXI-4 has, as suggested by the name, 4 Towers
and it can accommodate in addition to the HEX S/Cs up
to 9 satellites in the upper part of the dispenser.

Reference accommodation
On Deck 1: 6 satellite up to 120 kg, having dimensions
540 x 540 x h 1000 [mm]
On Deck 2: 5 satellite up to 100 kg, having dimensions
500 x 500 x h 1000 [mm]
on the HEX: 6 satellites up to 60 kg each, having
dimensions 600 x 600 x h 700 [mm] or 12 deployers for
Cubesats

8.2. Missioning
A suitable missioning process tailored for SmallSat
missions is being set up, to design and develop the
mission preparation activities to be carried out to
implement the SmallSat launch service with Vega and
Vega-C launch system. In particular, based on a
sufficient number of reference missions/aggregates, the
current Vega missioning process, will be redefined to
streamline the analyses flow, adapting and improving
available missioning analysis tools and contents in
order to satisfy typical SmallSat mission needs.

Figure 19: FLEXI-4 Configuration
Reference accommodation
Caramelli
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A performance map, based on a two orbit scenario, has
been established, using an energetic method, based on:

checks at Launch- site, with no impacts on the quality
of services typically offered to this class of Satellite.

•

VEGA C guaranteed performance, (considering
the VAMPIRE 1194 as interface PLA for the
SSMS flights )

A Design for Operations (D4Ops) approach is used and
a standardization of operations (also intrinsically
promoted by the standardization and modularity of the
design) will be achieved.

•

SSO orbits for both first and secondary
aggregate release
The VEGA-C A5 assembly is the composition of
Fairing, Adapter and the Payload itself so that the
SSMS adapter finalized with the S/Cs is the main
components of the A5 Assembly. Concerning the
Assembly A5, due to its particular composition that
includes the Payload, the assembling phase is nominally
entirely performed in Guyana in Clean Room building
before being transported in the Mobile Gantry for the
integration on the Launcher in the frame of the Launch
Preparation phase

Two performance maps are provided in the next figures,
for the release of the first aggregate in a 500x500km and
600x600km SSO orbit. A typical scenario could be a
release of a first aggregate of 500kg at 500km SSO , with
a release of a secondary aggregate of approximately 900kg
at 650km SSO.

A5 Assembly combined operations is included in
the LV integration Campaign and nominally starts with
all PAC components stored in Kourou and ready to be
transferred in PAC integration building, the clean room
(EPCU). This phase is composed by two main groups
of operations:
1. PAC AIT in EPCU includes following groups of
operations:
-

SSMS preparation, including electrical check
with payload simulator
Fairing preparation, de-storage, erection and
electrical check with Adapter and Payload
simulator
Satellite integration and check, including
electrical check before encapsulation, Payload
filling, encapsulation and last electrical check

2. PAC AIT in MG includes following groups of
operations:
Figure 21: Performance Map

-

-

8.3. Launch preparation
The actual Launch preparation process will be reviewed
in order to adapt and optimize it for the Small satellite
market needs, with the main scope to minimize the
operational cost. For the same reasons the volume of
the activities performed in Europe will be maximized,
minimizing therefore the number of operations and
Caramelli
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A4 preparation before PAC integration,
including AAM battery Integration before
PAC integration on LV, inspection and cover
removal
PAC Transfer from clean-room to MG (i.e.
Loupe A5)
PAC lifting in the MG and stand-by in front of
LV (on PAC Handling Ring)
Membrane removal and spacer preparation
onto the LV
Lifting of the PAC onto the LV (on the spacer)
Electrical connection PAC/LV and Electrical
verification PAC/LV before final mating
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-

PAC final integration on the launcher,
regarding spacer removal and PAC mating on
launcher
POP connection to fairing and mast, in order
to start the ventilation
PAC final tensioning, HSS Finalization,
Fairing Arming

A non-nominal scenario (wrt VEGA LV nominal
campaign) has been considered for SSMS, in order to
maximize the activity in Europe, i.e. to reduce costs due
to the long staying of operational teams in CSG-Kouoru
and due to the rent of the facilities (clean room). In this
scenario many mechanical integration activities and
electrical checks will be moved in Europe (e.g. Avio
premises at Colleferro, Italy) minimizing the working
days at CSG facilities.
In particular two sub-cases of the non-nominal scenario
are under study to assess their feasibility from technical
and operational points of view.
•

Scenario 1: complete stack integration in
Europe;

•

Scenario 2: Satellite integration on the HEX in
Europe and stack integration completion in
French Guiana.

Scenario 2.
The stack integration is performed in two steps, the first
in Europe and the second in French Guiana. The
following integration flow is applied.

Scenario 1.
The stack integration is performed in a dedicated
integration facility in Europe. The following integration
flow is applied.
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Based on the above result, a selection process of
potential customer SCs was initiated and it is now in
progress.
9.

PROJECT APPLICATION TO VEGA
PROOF OF CONCEPT (POC) FLIGHT
INITIATIVE

The technical feasibility of a number of alternative
aggregate configurations is also on going. The potential
customers selection process, will be supported by
technical pre-feasibility analyses to preliminary assess
launcher performances against SC orbital requirements,
structural loads against SC acceptable levels and
specific functional and operational aspects of SCs
deployment in orbit, together with SC compliance to
launcher requirements.

The SSMS Proof of Concept flight preparation has been
initiated based on dispenser and processes preliminary
definition, as described above.
ESA issued an Announcement for Opportunity to fly
with a PoC Vega launch at end 2018.

In coherence with aggregate definition process,
negotiations with potential customers will be initiated
with the aim to conclude the selection phase and
confirm the aggregate for Vega PoC flight at end 2017.

A total number of 166 satellite requests for flight have
been received, showing their owners interest as
potential payloads for Vega PoC flight.
The majority of the satellites belong to the commercial
market (see Figure 6). Concerning their size (see Figure
7), the most numerous class is composed by CubeSats,,
Class 4 in the shown classification, followed by
microsats/minisats (Class 2 and Class 3) included in the
range 60-200 kg.

Year 2018 will be dedicated to the implementation of
the SSMS missioning and launch preparation process
that are now in a definition phase, as described above.
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11. GLOSSARY
A5

Assembly 5 (Vega Upper Composite)

AO

Announcement of Opportunity

AIT

Assembly Integration Test

CSG

Centre Spatial Guyanais

D&Q

Development and Qualification

D4Ops Design for Operations
EPCU

CSG clean room

I/F

Interface

LV

Launch Vehicle

MG

Mobile Gantry

P/L

Payload

PLA

Payload Adapter

ROW

Rest Of the World

SC

Spacecraft

SSO

Sun Synchronous Orbit
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